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Technical Service Bulletin January 2002, TSB 138.01
Modified HYDRAcap® System Design for Industrial Applications.

This Technical Service Bulletin provides information for new improved system design on
full-scale plants with HYDRAcap® ultrafiltration modules.

General

Reducing capital expenditure while maintaining process design is major goal for system
design engineers. Simple modifications in piping, valves and control can save a substantial
amount of money without compromising the operating modes of a HYDRAcap® system.
The design recommendations described below discuss various ways to reduce capital
expenditure.

NOTE: The design modifications listed below may not be suitable for municipal
applications. It is up to the design engineer to determine acceptability of proposed
modifications.

Forward Flush

Usually forward flush is performed with feed water at 40gpm flow per module. However,
this flow is almost two times higher than the filtrate flow for the largest HYDRAcap®
module. Thus, in order to achieve the necessary increase in flow for the forward flush, the
feed pump must be increased in size (up to 80%). For a system with multiple racks, when
one rack is forward flushing and the others remain in service, it is necessary for a quick
increase in feed flow to accommodate the forward flush. Using feed water rather than
filtrate to forward flush slightly improves recovery, but significantly increases the size of the
feed pump, screen inlet filters, feed piping, valves and thus, capital cost.

Since the duration of the forward flush is relatively short, the benefit of using filtrate to
forward flush will typically more than offset the decrease in recovery, which is usually less
than 1%. Using filtrate water for the forward flush has the benefit of displacing the feed
water residing in the module, this may enhance the subsequent backwash steps. The
modifications to the system involve adding piping and valves from the backwash pump
discharge to the bottom feed header inlet of each HYDRABLOC. Drawing No.: UFPA406
illustrates the HYDRABLOC P&ID for utilizing the backwash pump for forward flushing.



TSB 138.01 Page 2

Drawing No.: UFPA407 illustrates the system P&ID for utilizing the backwash pump for
forward flushing.

Recycle Loop

Another costs saving option for systems that incorporate filtrate water for backwashing, and
operate in crossflow mode, is to utilize the backwash pump in place of a separate crossflow
pump. In order to implement the use of the backwash pump for crossflow it will be
necessary to have a dedicated backwash loop for every HYDRABLOC. Thus, economic
feasibility should be determined first. To use the backwash pump to generate crossflow
will require connecting the top concentrate line of HYDRABLOC to the suction side of the
backwash pump — drawing No.:UFPA407 illustrates the P&ID. Additional automatic control
valves will also be required to isolate the backwash loop from the recycle loop. This will
enable the pump to support crossflow and backwashing by programming the PLC to
control the valve sequences and variable frequency drive.

One disadvantage is that the additional piping creates a potential bypass of the membrane
barrier, and thus, a potential for direct contamination of the filtrate. However, when
designed properly, the risk of filtrate contamination would be quite low. The use of double
valve isolation with a drain valve in between reduces the risk of leaks between feed and
filtrate. When working in crossflow during processing, a small part of discharge and
suction line on the backwash pump is filled with feed water. The forward flush step should
remove this potential contaminant.

Valve Sequences

The PLC valve sequence table is listed below.

Valve FV-201 will be closed 75% of the time during clean in place (CIP). The chemical
dosing pumps for coagulant and oxidant may not be necessary in some systems. An entry
with (1/0) indicates optional usage based on system operation.
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System Parameters

All backwash fluxes are the same as those listed in HYDRAcap® specification sheets.
Backwash time durations may be adjusted for optimization. Since feed water contaminates
the backwash pump during cross flow mode, the duration of forward flush (FF) may need
to be prolonged to ensure complete rinsing of the feed water from that part of the
backwash line, that is shared for recycle/cross flow loop.

Hydranautics
401 Jones Rd.
Oceanside, CA 92054
Tel: (760) 901-2500
Fax: (760) 901-2578
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